(43) BS4*MB 
2004 *£6 & 17 B (17.06-2004) 




PCT 



(10) I^Mf^- 
WO 2004/050220 Al 



(51) m&ftfrttW: B01B 57/00, 57/02, B03C 5/00, (72) 

B01D 69/00, G01N 27/26, 37/00, 1/40 (75) 



(21) SfSt±lISi##: 

(22) gPSffiJSIB: 

(25) mmmmonm: 

(26) 
(30) 

4# US 2002-349256 



PCT/JP2003/015256 
2003 4pll £28 B (28.11.2003) 



2002 ^11 ^29 B (29.11.2002) JP 

(71) ffl)BX^*B6l»<Ar<0»3eBI=ou*T;: B*m& 
**^£*t (NEC CORPORATION) [JP/JP]; 1=108-8001 
*Jl«?§R£5:TB7»l#T 0 ky 0 (JP). 



«Mf/HilAf*H(:o^t<D^! JR« ft ft 

(BABA,Masakazu) [JP/JP] ; =r 108-8001 ^MfBiS&S: 
1TI7SI"! B^KXttaftttA Tokyo (JP). <43^ 
^ (SANO,Toni) [JP/JP]; T 108-8001 5K««5 £ 
Tl7flf B *® Sift 3£3-*trt Tokyo (JP).SSE - 
S (IlDA,Kazuhiro) [JP/JP]; T 108-8001 Elffi ?§B2E 
£Tl7#lf B A Tokyo (JP). jl| 

^tt (KAWAU R A ,HJsao) [JP/JP]; T 108-8001 
*E£ £T g7#l«^ H*ttft*3£*1±fl Tokyo (JP). 

(IGlJCHT,Nortyuki) [JP/JP]; f 108-8001 ft 
^iS*E^ETg7Sl^ H*«K*SCftaWTbkyo 
(JP). flKffi # (HATTORI,Wataru) [JP/JP]; T 108-8001 
K^ffl 1T|7§I§ B**JM*5£«4±I*1 

Tokyo (JP). ft?- (SOMEYA ,Hi r oko) [JP/JP] ; T 

108-8001 3ETS7#1^ B*^X** 

3t#ttft Tokyo (JP). ffc£JI| & (ASOGAVVAJVtinoru) 



== (54) Tide: MICROCHIP, SOLVENT DISPLACEMENT METHOD USING THE MICROCHIP, CONCENTRATING METHOD, 
=j AND MASS SPECTROMETRY SYSTEM 



IT) 



o 



(o) 




(e) 



F E 



A. .. INTRODUCTION OF SPECIMEN 

B. .. RECOVERY 

C. ..SPECIMEN 
□...SOLVENT A 

E. .. SOLVENT B 

F. ..STOP BY VALVE 



(57) Abstract: A mass spectrometry system capable of recovering specific 
components from a specimen in high densities and performing a solvent dis- 
placement. A separation device (100) is installed on a microchip and incor- 
porates a flow passage (112) for flowing the specific components therein. 
The flow passage (112) is formed of a specimen inlet flow passage (300), a 
filtrate discharge flow passage (302) branched from the specimen inlet flow 
passage (300), and a specimen recovering part (308) branched from the spec- 
imen inlet flow passage. A filter (304) stopping the passage of the specific 
components is installed at the inlet of the filtrate discharge flow passage (302) 
from the specimen inlet flow passage (300). A damming area (hydrophobic 
area) (306) stopping the entry of liquid specimen and allowing the liquid 
specimen to be passed by an external force of a specified value or more pro- 
vided thereto is installed at the inlet of the specimen recovering part (308) 
from the specimen inlet flow passage (300). 
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H 
5 o 



112 3(1, i?3^>-h<Dmm$:7F-tm*r:hZ> 0 

o 

H 2 6 fit , gll^^Lfc^Tk^^cOO — #J£r^-r_kffiE]-C*>5 0 

12 7 il , Elld^L^lBfKSNttiSEKo — M^/Ttiti)S fl 

H 2 9 (1 , M M <D fUi CO #iJ £ ^ i" M T* #> z> 0 

H 3 0 fl , *te^J^^5/7 p ^«tBS«^c^^"rgl-CfeS 0 

03 111, H^^J(7)S^^^^^^^-riDT*^5o 

[113 2(1, ^7 P <D«)S^,Ttitfc5 c 

13 3(1, ^IM^ilttgfia^^^iA l/ci?- ^^tiT$3 5o 

113 4(1, Hlfifil^»«Sl:DNA^«aitv>5«fi*titfc5c 

dl 3 5 fl , ^ JS 0ij O K » Isl CDNA^»EtlT^5SiF^/Ttatfc5c 

t*Mo»«r(:|?ltll, tz. h x. ii , 
(i) ^^^^^{fico^c^^^gt, S *6 

(i i) !BIS«r*«LT#6ix**^0.5*>, B » «3 ( J1& SH O »r >f , S h^HT, 

/j> # ) ^ *k # m (mm«) (D^m. mm 

(i i i) WiW;ftm<Df&ft<n 5 h , ii^^fififc^ (dna (r^^v/!) , rna 

( y # « sft ) , ^^^f , mm) ^ <s # ^ s /& # ( * y * -r k , 7 Yvmm) <o&m. 



(i v) mft*<DftMm&tmftffimm<DftM 

**W*c*3^Ttt, J^±co 1 3 * 89*aaS:ff 5 t £ t ^ > ft 0 ffi a <Z> fc « ^ IK ^ B 
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mi ( a ) - ic ^ ~f X o % ii^li o oil, K»*AJSB3 o 0 t , 1* ?K » ttJ 8K K 3 
0 2 <b . ^SdliKS 3 0 8 (b , »»*Ai8 3 0 0 ^iS#Wit83 o 2 toMfcBCit b 
tltc7 y !\« $ - 3 0 4 % » A & 3 0 0 i R SI HX 8B 3 0 8 fc^BfcRtf&ftfcW 

ib ft 5 o 7^yu^- 3 0 4(^aB7Lwf -YXfi, ii I Mco^tt^5)^ii(cjS CTlf ^ 
£ ft £ 0 7^/^-3 o 4(i, TA'S^^AKffcfe, St h y «> A^g® (tK if 5 

* fc , j**flS 3 0 6 Id J: ^ K»SJR«3 0 8 ^O«*<0itAdSfiB.*S*b, ^SIA 
tfft 3 0 0 \C m A $ ft tz m t£ # Sft 0 ifc SB 3 0 8(d8E4x5itf<04'B&Crt34S-e#S 0 

r 4: ^ Tr # 5 a »7ktt*ltt, > 9 > # 3/ ^ y > ? f M > 5 if V (^^rt^f ;i/v/7f V 
) 7>"fb-fr*b«rfflv^T, x tr > 3 - h ffi , * U- - £fc , << v 7 . * fc t@ 

S«ia5«8l l 2*Ilc»7kttlBS:»rtt5¥SS:ffl^5r idstf 8, 9 ^ # * 

20 

* ti. m tK m « . * ? y ^ ^ >- * ^ * > h ft z <d en m st $r ^ v^ r n 5 - t t> -c 

# £ o X ^ y / J: 5 ^ j£ TM i , P. DMS (po 1 yd ime thy 1 s i 1 oxane 

) PDMSilittv'y 3-yt>f/vSrl*Lr»llfkt5#, » JIB <b U fc 

^ fc # ^ ffl RK K is y 3 — > * >r ^ a* 3)5 * £ ft /c ffi t ft o T ^ 5 o ^ <vtz#> . P D M S ffl 
flg Sr SS SS 1 1 2^*B^ffitt$-frS^, g^U?ta5^^ s ^^i^7K^i:ft^7K^^i:< 0 r 
ft £ *|J L T . StK«I«c 3 0 6 i:»j£t5fifilCDa«S:JgSLfcPDMSiI(7)yD 
Sr^^y^tLTSISS-frSrtlcJ:*), »*«« 3 0 6 ^)g«Sti5 0 * fc , 4 is $ i? 
^ y h £ Z> ij . > y =i — > ^ ^ £ ^ > ^ ^ o, KD^ynLt«^ 

5:iKi9, »*«* 3 0 6 #»iSSii5 B wOj:5tcWr*tt»a^lfcS*tfcfliJgt-ett 

, a* iiis -e # ft ^ fc , nm- <d m ti & mm s ft 30 

3 rt> . »*«« 3 0 6 0»*tt«»(0»ttlCj;ott)*J«ItS: fctft* 5, HI 2 6 14 , 
»7K®«3 0 6<O — 0»JSr^i-±SEIT*S>S o i*I^ 3 0 6(j:, If (7)«*g(5 3 0 6 a ^ 
> P6 ^ Pfl fiS T* a fllJ W ^ E B * 'tb T V> S o 3 0 6 iCjS^t , »*S 3 0 6 aW^(^ 

<tH, Kfi*A«8 3 0 0 ^5)S«ES:9BL^t<t5:i*t§«, * % j^7tcgP3 
o 6 a (Dii^^{:f6fi^«7K^^S^^^il< :<DJ:9(:, »*I^3 o 6^ 

MK&uft (D^^zmw^mwc-r z> t £ *) ^ m^m^c s o e oig# ± ^mmtm , M:m 

*3Hfi<?5»lB*c:*5»t*»*3S«l 0 0 tt, 0 1 2jc^-rj;9tc N S « l 0 l j* * ft 40. 
fev/f ^nf ^tifeS, IU1 2 (a) Ht . 1 0 1 O- J|S ^^flil, (Hi 2 (b 

) li, 1 1 2 (a) OA - A' »Ilt'fc^ 0 

HI 2 (a) X 0 \C % W * ffi « 3 0 6 <7> ftij * , ^(/^a A P 3 4 4 iS 

3 4 8 *R(t bhtV^S. ± L tc X 0 \,C . K^^A^^3 0 0 4:K^[HliRa5 
3 0 8 <h BB ^ (4 » * « « 3 0 6 # t» 6 ft T ^ 5 «> , Kn-aR»|i|lKBiS3 0 8tCffiffi 
Lftl^o ^t/TkiiAP 3 4 4 ^bfft/7k^St<l:, r ft 3&S ^ >f y ^ t ft , 

K»*AI8 3 0 0 ^?)KJ|sHl|iRS 3 0 8 ^*ifiiliJ*sB?:ilEtI 5 0 - ^ "C , ^ 

t>'7k&AQ 3 4 4(C«^g|$75^^K^^A^ft5J: 9(cftoT*5^ , lfp(;*j4AP 3 4 4 

. f ^ottci^^ti^c :©J; 5 ^^^^titfft/TkSAP 3 4 4 (c — ^Sco^t^T- 

TK^SigA^ft^i:, ^K^gIilC*^lft;7KaAP 3 4 4 ^ b 3 0 6 (C i 50 
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*«« 3 0 6 4:8x.tK»lH]i|XS3 Q 8 CiSiiU t i 9 CR St 5 I t ii? T* § 6 0 * *: > 

mi 2 (b) tc ^ ir X o *c % £«i o i±i:iiftaaiff3 5 o^St^iiSo 
l^lfcJ:?!:, i»7k^igc3 0 6fi, mm l o l Jb fit Eg i i 2Seffilc|£it£>*x-ct ) J;^ 
# > 88»{t3 5 OC**tt«!lS:li.t:tiaoTt)H«ioa*tf 5rt*ST?#5 c 
r fc> » * , 5 O^SKl 0 r ± IB « L fc 4: # , * « ffl *f 3 5 0 O»7k«« 

3 0 6 iCjFUSfSfigl^TkttftiSrfttr tiS-Cj 5 0 

m I {cm K> , Z <o X 9(:iS^tif:li8Ii 0 o K , Hi (b) C/Tt^i:, # 10 
3 l OfcJ;tfSI«ASr<&ifK»S:»A-r5o :it?A^ii5^^3 l 0 fc x. tf * >- 

^^itfcSc *niis<o»tttc:*5i+aau8as«ioott, iits i 5 ic, fc t * a m a 

LD I - TO FMSitWSfffellCffl^Sr t^t*# 5„ r O if , 2t IS S£ g 1 0 CMC f£ 

5> 3 1 0**tr*lSAasK»8IA«Ktt3 0 0(c^A£n&£. jgj&Att::7w/u*-3 

0 4£3iaLT^^l : ^ft^£»9fl^SNffiiffi&3 0 2 «d ffi L . J& ft 3 1 Ofi^^/W^- 

1 D ^S?JAgS§ 3 0 OlcfASnS^, *«EA*s*7k««3 0 6 &m x T M » [«] i& 3$ 3 20 
1(7) J: 9 ^ tt^f^St^ (31 (c) * -f- J; 5 K: , S»3 1 0(17^/^-3 0 

r. <D & , Hji (d) ^ -f J: 9 *c , glBSrtt»»A«B3 O OlciAL, «»3 1 0 

HJT^S. r *x ic J: «9 , fi!c^3 1 0(cWf lfc^lA^^*tSrt^t*#5i^{)l: 

-sefiFwacj^srfiofe*. mi ( e ) ^ ^ -f £ 5 *c , ft^taiacies 02^7^;^- 

3 0 4 *»feiSV^JBfflSjClKttfe*ufciSttAfltJl:«3 1 2CJ: !9tftt#ttiflEK3 O 2 — (7) ffi {* O 30 
« A £: it ~T 3 0 «AffJt»3 1 2 i: ttli, : H^t^^, f: i x. 

2 « # W * 3 0 2 (DffiUic is V n-yf a^^f *g!«UT*)#, -t <D ^ y 

12 7 (of t J: 5 IS ffi ^ ffi 9E SS 3 0 2<0iBffiK:j^je<03P*a>yif — >*3 6 O^^ltt 
te<:tiaott*tt5:i:^t*5, KS*Ait» 3 0 0 l:»At5K»t^)»tt 
A(D*4oJ:t>^^3 l O^aci^tS^CItSSlB^iSrf fefttljltJ5^ y If — ^ 

3 6 0 S:th«lt<DtS:iRSprSBlc»j*Lt*3< 1 i 5„ r. ti [z X V , y If — ^< 3 

6 o^jgiji-eaifcstis t , jk jK # a % % 3 o 2 ^<Dmft<offiA&w±z frtzwm t & z 

o 

* * # ffi * B 3 0 2^<0«*o«EASrfltihLfctttt-e, A fit Eg 3 0 0 U: Si *P 1" 5 40 

ffi;fi*i«<i-5a^ *3 J: tJ 5 / * fc , mi 2 (a) C^lfcS*7^f ^/f 3 4 8 ^f)(?(; 
Tk^Mti-r^tcj:^, :7 >r >^ * - 3 o 4 mm-e&km £ tltc&ft 3 1 O^^^B^irttC^: 
J|sHhUIX SB 3 0 8 A»b»!)IUt:i!5 s -eS5, 

#|gt(go^lgtc#tt5»*i3£Hi 0 0 J: ix « , #j£]*#oiiia£|fiik-r<5:7>f/u* — 

MALD I - TOFMSfflS^fT9i(:, ^V^®#-^£:MALD I — TOFMSfflGQ 

£ # "C # 5 <£> -C , tSt)tT ? ^ ^-Ct §o rjxicj;^ MALDI-TOFMSffl^^r 
ff5Ro««S:Jii()5:itf-e*5, * m M <0 1» M K S3 ft 5 S ffi 3^ S 1 0 0 \c X ti tf , «p 
3Ert»«rK»tt?^ll*t»4Lfc««-eil|iRt5i i»"e*5©-e, MALD I - TO 50 
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0<Z>Bfig:frifc3:IftW-*-£ o r w T* (2 , 7 ^ /U ^ — 3 0 4 £ L 1 0 5 ^ffl^ 

5 « Sr & W S „ ft # Jfc l± , R ft > +IHft^, SRttitt ; PJf , «H «S , = A «l 
^tO||#;=£jft, lfttt.SO«fi(DH^, xh^^TT 0 ^^^^^, 

. Sfil 0 l ±^(D^m 1 1 2ioJ:^7^;^- 3 0 4 wi^li, S 4R 1 0 l^^f^co 

y^^^ff^ r t a* -e # 5 ^ . -t «s k ^ m ic « w tc »j pg « # v> 0 
* ffi r* . » *a *p x ffl u ^ ^ hco^y ^^7u-y^fflpf:ifSy y^77^si^ 

fij ffl L T ft 1 0 5 4: » fife i" S o * 9 y ^ ^7 iz-XD^^ «»«)-«tKTIc«t. 
L T » S *c fij ffl -T 5 r £ is -C # So 

CH 




OCOCH 




- - TM1 , S4Kl0l£LTffi;*rfi:j&s (100) ^ U ^ >'Si^fflV>5 0 £ "f> El 1 
3 (a) C^tJ:9}:> S«l 0 lilCv'IlnySftll 8 5, j/^7U-yif 
fcf - A * # U v? X h 1 8 3 & Z <D M X* M j£ -t % c ^^Vilbll 8 5, # V y ? X T U 
-yf^f-A^i/'l/^^ h 1 8 3^iftt, -^^^^4 0 n m . 5 5 n m <t 5 0 

, m ^ tr - a (eb) £: ffl w S«#i05i45*lttl)tt5, Iflli^^uy^l 

^ T t? W >f y^pf;U7/U3 - /H:<t 5 U y^tS„ :i CO X g *c <fc «9 , 12 1 3 ( b ) K 
-r X o \z. , # y — yl^ k'- * * # U- * h 18 3 - - y ^^tl5 0 

o^^tiil^^7t F l/v?^ h 1 5 5 ^llf^ (HI 3 (c) ) 0 m m f4 1 . 8 

/x m t 1~ 5 0 «8i 1 2 t45i«^f J&f5J;5lCT^^f)feS:L, $L®L&ft 

5 ( H 1 4 ( a ) ) „ 

#; IC , aySfkRl 8 5 £: C F 4 , C H F 3 OS^^Xjrffi^TR I E^^/^>^ 

t6 0 (114 (b) ) e u^^hSrr-fehv, T ^ — yu, *Ojg^;ffi£ffl^fcWttii!fe 
*JcJ:9lft*bfc« % »ft^7X-7«fiSrt5 (HI 4 ( c ) ) 0 o <5 ^ T ; {« 1 0 1 
SrHB r ^/x^H^tECRxyf y^t5, x^f y^gov^y ^ySg^gi (fc£ 
VMS ft #tf£<0 ^ £ ) £40 0nm£1-£ (Hi 5 (a) ) q O^J^T B H F ^ 7 7 7 - K 

^s/^T-^^h^^^^^^fri^ v^y ^yifti^^ita ( a 1 5 (b) ) 0 gi± 

ct «9 . X « 1 0 1 _L fift (^Fi/T) *3±l/fttt(*:i 0 5^3B*Sti5c 

r. r -C, El 1 5 (b) wig[:*^t\ S*lOl^ffiOigi7Mfc&ff5^ia s $fSL^ 

o s ffi 1 0 iis^8*ftt^:i:ia^ ^ 1 1 2^ft^cffi 0 5 {cnnmfcfrwffi 

% A £ ti Z> o > ttttft 1 0 5 J; 0 aK^ftaifk Lfc7 >f /u^- 3 0 4 ( El 1 ) 

*t > # CO ft « £ .36 * i < ft o d t X # 5 Q 

-erT*, (Hi 5 (b) CO X S CO ^ , lil 0 U^CAtlt^y nyl^ftii 8 7^ 
ff^tS (IHl 5 (c) ) 0 r. <D t S . RftR^RVtf 3 0 n m t 4 5 ± 5 t«ftlftft 
£: » « 1" 5 o '>!)3y«l*ftBl 8 7 S:»/Jt 5 ^ t I: i 9 , #(K3£Bl*ifc:iS*S:*A"r 
3R<bH«&#iH-f5r£as-?§:3 o t^)8, SI l 8 9 "C fT ir*, > - y > ^ 

L-C^SS^M^^^-rS (HI 5 (d) ) 0 
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SSrfflv^^^^^je. » HU * » . *«{fcfc:J:6»l*», SS 1 0 1 ott^^iSCl I 
£ K l 0 l X tR l 0 if ©(DlTkft^tT^ ^ t 

«#*sn»jcaicA*ix4o » * i o 5 t 9 mat* titz? * - 3 0 4 «c *$ ^ -c 
m x < ft 0 ^ t & -e # 5 o 

itfr ;;iS:tt5V7y*y^y ^^»#»if bix, * * W n - 0 ( r ^ / ^ ^ 

/U ) y -7;//Dt c ;Mf/^^^ h > V 7 ^ . N — j3 ( T ^ / ^f"^) y — T 5> / ~7 
v t° h V * h * i/ 7 . N-j3 ( T ^ / ^f y - 7 ; / t*^ M ^ 

-f 9 is V M tt , ^fy^-hS, ^^u-ffi, -r^^/^fe. «ftfi*IU 8 iffti r t 

fciiSrttSttltSratBl 1 2 ©«(Ilua«t5 r t *t?t 5, J: 5 ftftll^ «t 9 

, B**as*v^*«^<z>£<*!*#^fc5»^. A # <o X 14 £ C r t & "C # £ t * K , »E 

*s # 5 0 JH*tt*aa*3J:t5W»RJt«aiLTf4. fc^ll y t° T ( S ft i& 81 . 
B^ffiflgttSS) «:ffl^5:t^tS5 fl Cl y t B v^a7 (liffil) ^0. 5wt 

%^j:5J;3i:TBE/<77 7- f^Iia^S)!f^, - ^ m ffi X 8ft SS l l 2 rt £ ft fc 

. ttitf7y*ilBS:«Bl 1 2W«!l:i«t5:i:#t§5, 

a) IC ^ i" «fc o tc , *Hlfio*l««c*5v^-r, iSSi 1 2 tt . »ft*A«B 3 0 0 i£ 0£ 
fA«B 3 0 3 7>f/^- 3 0 4 ^ Kfi«A953 1 3 ^^011X^3 14^:, & 

ft # tti ffi 3 1 6 t , ^liAS3 1 8 t^rttSo Kfi*A853 1 3iK»»A«83 0 
0 fc CO RQ t£ 7K ffi « 3 0 7 ^ , jg 8SE * A SB 3 1 8 tgi»AffiB 3 0 3 t <D Rd K I* iK * 
S« 3 0 6 ^Rlt5)Htl^, **JfiW»ffi^^V>T, HI Sr#IttKWLfc*-0* 

B3tt, *^«(?)il[^tt^i*iiS 3 0 6 ioJ:r>^^il« 3 0 7 ^)-M^/Ttit' 

£>5 0 :©Bi:*tJ;5^, »*g«3 o 6ii, gliAS3 i 8^^§I*AffiB3 o 

3 tz m ft -r z> *■ ipi £ ^ - - k j£ < * s i 5 ^ £ n 5 0 c tc ± 0 , ^ {$ « j§ he * 

A SB 3 1 8^?)8il»Al8 3 0 3 <D Jj fa K tt ^ B kc it A £ # , Sl#AffiB 3 0 3 *> 
t)Sl»AS3 l 8W^ffi]i:iiiALi:< < tSri^ftSo H« , »*I®3 0 7 
t , f*£f*|ASB3 l 3*»&l*ft3|CA«B3 O 0lcIfft5*lRllcf-^-«l-fi<45 J: 
5^»«S^5c iftti?, «#iiK»a|[A83 l 3^t>K»iA»B3 o oo)*|fiili: 
liSaicaAt5^ % f^^^A8ft^3 O 0^?)Si»Affi3 1 3 <D * Ir! *C tt aS A U < < 
t5:k^t'#5. *-^*»«)»«K:*v^tH 2 6 LtK« tfco t 

^7k^i^3 0 6 *S £tfiftfcfc& 3 0 7(D^HSf^W7Ktt^^0^tfe(iill:il^$tb5 
o * *5 . *Hlfi<^JKffi(C*5l^Tt, »-0*JS<7)^«tc:*3^Tlll 2 (a) £ # RS L T R 
W L,tz<D tmm. »*I« 3 0 6feit;»*i« 3 0 7 S»i:«*^>r 3 4 8 Sr»lt 
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f:l)Si:t^^^t)t't6o $ <b K , «»*A«B3 13, K»HIiRffl3l4, * «t * A ffi 
3 1 8. ffi il£ » fcti SB 3 1 6 tt . v/|j n-yf a-y^'>y y^f iSr^Lt^ai^g^^tl 

fc«ric£i-5;ii:fc-c#. u,n<DtiiA^ifc&, mmnrfcA^mttin. ^tti^y/^iis 

#«KJ:0«iJ«i"rS-i:36 s -e#*. 

12 2 jH 9 , 12 2 (b) (C^f J: 9 tvl, *-fK**«ASB3 1 3^^S^i|At5„ r 

5 0 «3|sf»A«f£K3 0 0*c^A$tt5i:, Si A fi 7 - 3 0 4 SrIIltgfi»A 

at k 3 o 3 k « as i- a „ mmmA^ 3 1 s^ao □ ic tt j$ * f£i 3 o 6 * tt tt 

bftt^SO-C, «MEAtt««EWA8B3 1 8CiAt5r t4< , » * tiU ffl 3 l 6 <b 
* fcti £ tt £ 0 tt K «fc 9 , [22 (c) (^t J: 9 C ^»f<7))5St» 3 1 0 7 >f /u * — 3 
0 4^®leHg;fi£tt, 7 4 As 9 — 3 0 4 «St'8iJtl5, 

4£iii©-r£ 0 7^^- 3 0 4 iffii:i«U^f:fi)c»3 1 Ott^jSKB<b£t>tci*J|s|-|I] 

itegp3 i 4^e>atms*ts. ^ tt k. <t 9 , # 3 1 o^8«Eti*t5:t*"e#5t i 

& *5 , «±<D38«oj&l»tt:*5^Ttt* ®^^Agl53 1 8 <7) A 9 Qtc*tL-e*LWzkfH«3 
0 6*R*t5**t Ifc*, »7Kffitt3 0 6 SrKrtSft^ 1 ? SiA^r^A^tt. Si 
»AS3 1 8l:iiSS[E*^it, «»Aisattii44 4v^*it5l fa « K 

Si^AS53 1 8 A^SiBSr^Af tt, W * A SB 3 1 3 M £ M J± £ tt , « fit B K 

£ h \Z. , i^LtV^^V^^^ 7^/^- 3 0 4 SilC)$^3 l o^igi^ttt ([22 
(c) ) , IS >Hl A SB 3 1 3a»fcJ$fl£BSr3tAL-Cric;#3 1 0 *I Utt* L fcSi A^* 
wffi(Ofif (Oft^fei^ffi^ffitl i fct*#^ 0 fc*3. «±©Rflftt, SlA^glBi: 
S SI i" 3 £ aft W L a* . *3llfi<7>JKll8l-*3JtS»*IISJil 0 0 tt , I§1 (DW^^ftoWt 

* * m <d m m \c x tt tt\ ffimtefflmx&mf&ft<Dmm&£vmmm&&ft?^t&x*z 

3 0 r *L J: 0 , MALD I - TOFMSSISf ft(OMll:fc^t, flSSS^K^SrfflV^ 

@4it » - <d m m <d m tii as ct i* % - ^ n us <d m m x m w l tz m m m w 1 o o <Dm<Dm 

124 (a) tc^-TJ:9tc, «3N-*ASftK3 0 0tt, «S»»fcI**ffl»» 3 0 2 d5* 

hwi-^-3 0 4 *s tt tt <b T *3 9\ £f * A fl£ 3 0 Otc^A£ttfcf££ft7)^^<7)^#ffi 
ffiitti«S 3 0 2 O^^SWt So Z (Dfrtb , «5|s|.^W^*AflEK3 0 0 S:iiiai-SiSS 
■ -C , «^tt#**fc:»»S£tt, *»tt^i«»«oKWSrlHliR+Sw"i:36S-e#a 0 

* fc , 14 (b) C^tJ:9i:> ^»«AiS53 O Ott, ^ t t 4 y y 

34 i#»«sjxfct*i:t5r tt>t?#5, rc7)m^^[24 (a) \ctf vfrm t mm . 
nnmAffite 3 o o {^^A^^/c^s^^i^^^^-y t° 9 y 3 4 1 zm&^xmtti z ti 

5 o r tt Id «fc 9 , K3|B|.3&s»t3p|.*A«K»3 0 0Sriiiii-r5iaa-e, K*M*ffe*fc:»tt£*t* 

(2 5 ( a ) (: f J; 9 I- > **lfeO«18til*5V^T, HSl l 2 tt , gfc tt ^ ft M fft o T 7 
>r/^*-3 2 4 asRtt&*L, ^iiici D*-*itffl«8 3 2 o t jBi*«ffl«B 3 2 2 1;: 
»i**tt^5. 7^r;^^ 3 2 4t:tt, #^^^^iiig^paihi-^gjScoA#^^^i?L 

as tt tt «b tt « 0 

r r X , 7 4 As 9 — 3 2 4 tt , TA-^^^A^ft;^, ^-f St h li ( zk # 7 

* ) ^ = d K^^^ffifeLT}#e>ti5#?Lf i, # ^ / ^ £ y yiv ft b T ft b tt 5 ft ft 
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^ co ct 9*d«lrii^n*:*«Elt*««l 3 OW»-8ifflI8 3 2 0 kZL « m A *5 X » j£ 
/S^Sr-afrf^SrSJAL. tiitBl|i:!S-*Kffl«» 3 2 2 K:l*fflo»«B S:*At 
3 0 r <b & . Kfl.*5J:V*aBtt#iPl8ei:4 5J;9^, ft S§ l l 2 (7) R » ffl <D ffi Stf b 

I C t*, glii^Il 3 0 , *-«MEfflflEK3 2 OS3±VKEZ:tB«Effl8eK3 2 2(7) 

5 O 

fl£Jt*S£E«»»cSl5<, BtT«©I»*jt*Attl^tt««BO#fiJt*SE«lft^i«< 4 

5 0 r. -e , Kfttwrt^a 1 o#»-»Kffl«B3 2 oiiififLtv^< fcftot, fg — 

*Kffl«8 3 2 OrtW*«tBO»«iSiU<4oT<S, S8ll2f:«7>f/^-324 
#Blt 5)tltV^50-C» )S»3 10(i7^/U^-3 2 4$raitf, ^-^ifflSS 3 2 

b) id tj* -f ct 9 K , * — ®«SEffl«KK3 2 O * CD # 3 1 OCD^»jigS£^^3Z£^T'# 

|6lt *Hlfe(D«I(:io(t5iIflS8Il 3 0(Oi^S:I^Wi:^tiT'fc5c ft 
- « ffl Sft 3 2 0 fi . H*±MteK»*A»3 2 6 a*Kttbix, @ * T ffi'J lc *t » (hI iR 
» 3 2 8 iSRItbft5, * fc , »-*j«ffl«»3 2 2 ^ttia*±«tC«ME#tH«3 3 2 dS 
mrthfi. BtTftllcSsftlftfttaHASa 3 O^RltfeixS. H5«rffli>-CKWL*:«J:3 
K , Kft^A» 3 2 6 ^P>SiA*)J;tJ«^^3 1 O^r^AL, ^*ffl»JSE3IAa3 3 O 
b®lB^^Att^fS]ffitt5^ # 3 1 0 ft** — ttMEJHSEK 3 2 Olritf Lt^lf 
In] i& 3$ 3 2 8 ^»-r*BHC»-*jatffl«K3 2 0*^*3ltS*atB^#ftlt^»>«r^S5< 

* 5 <£> -e . §££HH]iKg(53 2 8 icjo^t, 5> 3 l o & B lc i£ ti tcftm-? 13 $L -t Z> ^ 
t t> X Z £ o 

fc # "C # « . £ , 7^/^- 3 2 4lt ffiKl 1 2^itl*ffi]{:fioTi^$tLtl / ^ 

?g ffic 3 2 0 $:ilt5iSi:fc^tgI^fftSn5Ot\ ^$>«:5flfe«o«jBE-e 
Hi 8 Sr#ILt, *St*^*ll8*c*3V^-C, 7 >f /U- * — 3 2 4 <t UTiS^^-y/HK3 2 

5«:fflv^fc««riftWi-«. - w x , mmwfemm 1 3 o^^sgi 1 21*. ^ 1 e 5 a*. 

J: t/ Pi m 1 6 5 b \c X ^-Sifflfi83 2 o^J:t/f zglfflS?S3 2 2 lc # m £ th X 

^ a o 1S1 6 5 a fcit^lBil 6-5 b<oraiC|iiiS»^y/H 3 2 5 *Klt?>tL5 0 r ^ 
X y iS»^y/HK3 2-5li, 1 nmt^X^7LSr#fttt5o SfiO t / JOXSffT'li , 
1 nmt-CX(0?LtRJt5r t(18lT?&5. -tit*, *iSJ6<0»ffi<D«8G«*3£«13 
OKJB^TB:, *»f y^« 3 2 5 ©?LS:, »-figJKffliJtK3 2 0*5j:V»-*«ffl«EK 
3 2 2(Cilii"TS7-r^^ — 3 2 4 t l,XmfB-tZ>h<DXlbZ>o 

Z(D£ : ?{zmf&£tltcy-<<sl'?~~ 3 2 4 K «fc *Wi * l^fi^C^^tl^ 1 n m « T CO 4^ « 
O^^SS^^^yURS 2 5 SrliStSr t^T'#.5/c*, 1 nmJ: 9 * t V>*»d5 7 >f ;P 

* - 3 2 4^riiiiLT^z:®^ffl?5fLK3 2 2 K«ffl^5<7>£|SJfc-*-5;Li: 
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HS 1 6 5 a tHi 1 6 5 b t W Pfl IC St L iitf 0 ~ (D t $ . Ill 6 5 a ^ill 6 5 b 
t <D n £ & m ft if -C « to ft ^ # ffi t L , -^(^{t!l0^igc^i»7Ktic7)^|gT'li^ <t 9 ^t6„ 

cuaiStc-ftitf. J!»f //Hi8-»«ffl«8 3 2 0fc5^tt»r»itffl«8 3 2 2i: 
ffitvai-rri:ft<s SiSiffl«8 3 2 2i:Bi5o : Ha ^ j« 

»f y/H^/Wbltil^f y;H 3 2 5 S:?gfi)ct5o *! # ^ ^ i: Lttt, ^yr^ y 
yur ; K . > ^ -fe iv n — ^ , r # a — * ft if a* 0fl ^ $ n 5 o 

t ft S . ft *3 , t/*0I8E«ia 9, J; 9/h§l>t-fX©7LS:Rrt-sr t ^nrsii: 
^ofci^t-t, K»f ^/Hi3 2 SSrfflv^SrtlciO, £ £ lc /h £ * >f X <D 7L £ 7 10 

ft *3 , m ft * ? he 3 2 sj^^co^^e^i: it, ^ >r & h y * a * ( tk # ^ ;* 

K ✓ ft if <D 3 n >f Ktt J F■S^«6JeL-C»e>i^*#^LKI«*SfflLTfcJ:v^ 0 

£ <b ^-/sl-— y-OIIB7LS:*tf7-<yu^ — tt. HT© J: 5 4*ttl?R»t 5 : i fc pF 
fig ~C fc 5 a 81 9*5J:ffH2 Ot#ILtRffltS. Si", B 1 9 (a) © i 5 1^, #7 
;*fc5VM*^*fcif<D|ftlfctt<&X«io lic^SSi 1 2^ff«t^ 0 8; K * Hi 9 (b) 
Tjk $ ti% x b lc , ffi 1 1 2 <d # ifettifi <n & & m ^ tc y * b u *j * b # — ^3 5 1 £- 
, Hi 9 (c) co J; 9 , r^^=">^frSK»ftftif^«tO«*S*"C«Ci* 
raf 0 7^/^- 3 2 4fcJ;^ryK^ni 3 5 2 ^ff^t5 8 £ h , T ^ ^ r> ^ 20 
1 3 5 2 j3j;(f7t Fl/v'^ h/^-y3 5 HI 1 9 (d) <D J; 9 tC 

S8l 1 2^{CT;u^^Ai(7)7^;^- 3 2 4«rfit;trt:S«l 0 1 & h tl 5 . 37 >f 
^ — 3 2 4 ©iSJliitKl 1 2(7)^^^^llS<bi-^ 0 

I^t, [120 (e) <D X 0 \Z. % SS 3 5 3 S:7^/^- 3 2 4l:g«St, o 
1 1 2©«*lO*|Bll:fioti« 3 5 3 »S£l 0 llcif #1 . [12 0 (f) 

co 9 lc — *<D«»tc«Bfcfcif<o«J»«:*3 5 4 ^riAL, *<0«ESS*S*c:«ffiS:«fl¥fCffi 
|:»t±5l:LTEtt5« S^3 5 3^^^x®, itiJfEffi&ffitcKtt;fcS«£^>r^* 

0 (g) CO J; 9 . 7/K^niftft^f>^57^/^- 3 2 4 d7)qHtL5c L T 

<z> fft , [120 (h) 5l-»lli 8 OiliSi 0 lli*9ftitr»i«l«rft5. 

H 2 0 (g) =!>^8{kft^5)4 5 7>f ;U^- 3 2 4 d*te*Lfc@^i2 

1 C/Tf 0 H***tSJ:5*C - m St "tt , R*f ttOBfltt'3 5 5 ds«I jE l< fricSn 
t7/K ^^Aifcltfc^o r W7;u^^ ASftRli, 0. 1 n m* — y — <Dmm<n 

>TX(O^V^^«T*feoTt, g IS £ ?T ? r i: tf> T* # 3 0 

4 fc , ± IS ttt , (12 0 (f) ^ £ ii & £ 9 (c , -^^fi!S(C(7)^t«I® 3 5 4 
81 A L fc # IB * « Wt it £r fT o ti # . ^*cogfcSgtc®^H^^^AUT^^^{b^tT9i: 
, m«l£jta?L«:«rt£*5wi:as-C#5 0 : 3 lt#bn^lI?Lfi 1-4 nm^t^f 

112 2li#»lpnc«3«a«»i£«l 3 O&^^^cr^s/T/i: LTl*Lfc«»**B 
T'$)5 0 iSl 0 l±ldJ|S — »«tffl**3 2 0*3±V»-*ffltffl8IEB3 2 2 » * S ft , 

1 tl b CO ^ C 7 /U ^ - 3 2 4 ^^ft tfciigt feotl/^o y 4 )W — 3 2 4tCfi#^ 

<Z)*l?L^Bf«ollBB|-C»**ixrv^6 0 S-*Kffl«K 3 2 0 l3J:tJ«*i*Iffl«K3 2 

2 ^ W «S tc « , B23CSt»«Oi?a>fyH68a^ 1 6 8 d^ElStl, ^ tl h * 
^Lt^yy (^i^) ^gftjnt^So ^ <otf > -f (C X 5 . *-»«fflKB3 2 o* 
it;*r*j|ffl«B3 2 2 tlc«fcif*ifc*j|i:^A^ft4Sft, -^^^ic«t©]i-^j: 
5*CftoTl^«. ft*5. ^^Jfe^ffiTMi^^f+^^atLTTK^^SrSfflL. ffi^(Cj:«9 
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0 » i* * i? 3 h ztz t *.&m 2 4 <d & 5 tzmfe t -t z> 0 

m 2 5(C, 0 2 2 1^ /T L fc J; 9 C«fi!c^^tgiifegl 1 3 0 <D 7 /U * — 3 2 4 O 
f£ *ffl 0 £ ^ i" 0 S « 1 0 l±lcf-glffljSSS 3 2 0 *3 j:V*-*jKfflSSEte3 2 2 a* » A 
£ *l , r tl h <D ffl (C -7 4 $ — 3 2 4 ri* $L £ tt T ^ £ 0 

(g§eg<oHj®<D^fig) 

i5ft 1 1 2 fi « ffi 3 3 4 ^Rrt5)tl5 0 « S 3 3 4 14 , m^tt <D %f j£ $Lft 3 3 6 t 10 

. ^n^C0^^-(4--®W^-e^^^tc:S : ®LT^5o L/C a* oT. C <E> 4§ ^ It S 3 3 4 £r 
r O « IB T*m ft 1 1 2CSS«:it 0 ;^J:9(:t5^ 07 (a) 

^ i~ <fc ? IC, f££f^<7)/&#3 3 6f;i®ffi3 3 4^®{Ctt5tU, j« A 86 K 1 1 2 £r »t 

^r^< 0 c ti ic J: 9 , M 3 3 4 «il:*» 3 3 6 ttS 3 3 4 iS«i?l«t5:i:i s 
(217 (b) tc ^ i~ <t 5 tc . mt&B % i&jfe1r z> Q c <o <h t , m^3 34^^^^ 

S^-fr/cttl?:^oTfc< t , «» 3 3 6tttS 3 3 4 «Bl:tttlfc**"C, J* # 

3 3 6^®t::tt5tLfc^^A^^cD{tti^ 

SMEB-e^^ttUlcjf-SrfTofcft, 17 (c) C/7t«t9l:tS 3 3 4 'N ^iE(Dfp^^ 20 

f il: J: «9 . m®3 3 4 ^tt9ltV^^» 3 3 6 « « 3 3 4 ^ 

h m ffi L . «KB2:{:t)Cj|Rl l 2^6«ffitS. 

0 8 ft , i7[^LtgItt§tl3O0iffii^^fit'^5o tS 3 3 4i:iiS 

« i o i w s r # <b tt fc g ^ 3 3 s a* m m £ , ^ix^ct «9 m&ntvtozn o ^ tt^x* 

#£ 0 * fc , HfKlttSU 3 0 1:11, W»tt 3 4 0 #Rite)hTv^ B 

So i 9 (i, *^t^)Ii(^Mt^gIIftSIl 3 O^Sg^S^^tlglrlit^ 
5 0 *"f , Iffi^Sf SlS^^^tf^ll 7 3^fflff5 (09 (a) ) 0 o<3^T, & Si 

1 7 3Clg 3 3 4 ^RIt^) (09 (b) ) o lS 3 3 4 ^tt$fHtlt £ X. A 

u , Pt. A g % A l , Cu»i«i>5:i*-e*5. ft . 4Si 7 3±i:«8ffl4i 30 
1 7 9 «: ir y h IttS 3 3 4 £r [§ L , S ffi 1 0 1 iiSttJIl 7 7^411 7 3rtl: 
WliSL, SitS (09 (c) ) 0 tflll 7 7 t Itll, fciilJPMMAtffll^:i 

:coj:9{:lt, ^»*ttfc#ffil 7 7 £ & S l 7 3^J:t^^Mffl^Mi 7 9^f)»t 
t , iglS 1 1 2 tltSS 1 0 UMIibtlS (09 (d) ) 0 ii 3 3 4 ^BO^ 

«*S:7y^y^l:± 0»4 t« 3 3 4 tIS l 0 l |ffii:RHi St5, o-5^t, 
Stti 0 l(OlIl:4JllBtS:««»t5:tl:J:9E« 3 3 8 *jgfiltt5 (09 (e) ) 
o i^±o J: 5 t: tt, iSKi l 2f Cii 3 3 4 ^^tt5:HK*^ 0 r o J: o \c L T 

jBfifcSixfc««4fcttiBj»3 3 8tt. ftnnu (^if) s &e $ *t . mii^si^p-rsr 

fc#-C#5i5K4ot^5 0 40 

* fc , «fc ft 1 1 2fcRlt5i« 3 3 4tt, HI 0 lc*t J: 5 *«ft^tttt*t4tf«fi!t 
ttiltttii, 010 (a) fllKl 1 2^)#ffii, 010 (b) fc^I/ll 0 ( 
c) ttrw(?BH-CS)5. r O 4§ fc . 1S 3 3 4fi, ±i£LfcOtBttlcLtff^t5 
ti 3 3 4 4*ft^tt«*i:J: 0«*t5w ?), 3l®S!£j£<i&5 

r t -e # . r *uc J; 9 . #<^)S» 3 3 6 ^ti 3 3 4 SBi:tti|^5:i^-ci5 

o 010 (b) fcil/l i o (c) [C Tjk -f J: o »C , #t* 3 3 4 a- 3 3 4 dl:ttthf 
hEi 3 4 2 a- 3 4 2 d*»aSh, :jll:± 0 3 3 4 a ^ 3 3 4 d tt, * 50 
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SEltSiaSttSo S i* , m l 0 ( b ) t:^tJ:9i:4toi:i 3 3 4 a- 3 3 4 d?:^ 
#3 3 6 ii£<7)ffi14(£W1S$i£T#<tf>ric#3 3 6 £ « ffi 3 3 4 a— 3 3 4 d * ffi f+ * 
$it5o * <0 & . m I 0 (c) IC L <£ 9 l£ , fcUtftS 3 3 4 b<^)^lS»3 1 0 t 
|©«tti:9tHt«10tS 3 3 4 a / tft 3 3 4 c , :fcJ;t/m®3 3 4 d£:/&#3 1 
O iPJtffi'ttfc: 3- m ^ 3 3 4 a - 3 3 4 d CWf L t 3 1 0 tf± 

TIS 3 3 4 bCl^JtlSOt, 3 3 6 S: i 0 BSSlc«Jlt5 1 t ^f#5o 

£tbM, St K 1 1 2CR{t58« 3 3 4li, Hi ll£^+£ote&&<D&<^frte\Uttte 
tt«r«t5 56e*S:ttf*^it5wi tf#5c Hi 1 (a) »?c 1 1 2 (O & S (9 , 
HIl l (b) , ;r<z>_hEI2-efc5 0 COJ; 5 4»«^t5i:l»8t5tiB^ttI^ffl 
«rffi;«-raw* #I«lca» J: < 3 3 6 fr«It5 : t ^t* t L 

£ b lC , m®3 34(i, 0 2 9l:^tJ: t fC#5 0 (U 2 9 (a) \C7jk-r 

X 1 IC % R £5 ig jg x* # 5 @ ft O BK HQ 3 3 3 a # K <b ft jfc: «■ ffi *E 3 3 3 *, MtS&l 1 2 
Oiff*|fi]l:*5WSraBSrD i: LtSSEttS ^ i: ^T^f 5„ & m ^ ffi 3 3 

3 tt , M PS D tfi , ilBi l 2©«wj:Dfl;< il J:9#*U<tt«»ii2^«02ffiFeJL± 
tftS±5^E«SftS 0 - <o X o i~ ft ff , 8« 3 3 4ffl<D«aA18^»St\ # « 4£ 
tR3 3 SWOffllcR^^A^iift^^t^paft^KCr t ^T'^So *3 , « « « 3 3 
3 k 5 [#; PpT 3 3 3 a . K3R-*S3S5»iiiia^#*a«^*:#*^»^;*ft6 0 3? b . 
El 2 9 (b) » -f J: 5 K . KfiwtfiftS»w«tti:fl!ft§h5«fi3 3 4 ^ffll:, ® 
S 3 3 4 W»flt« 3 3 5 i8ltfciSitS:it-CI5o rfttcj;^ R ft ft *f ft « 
^ 3 3 5 ^>W«*^ib"S«ffi3 3 4 <7> ^ T ft lC ft rt> o T it *T t~ 5 ^ , HI ffi 3 3 4 CD R 
n <o H m ft S: if *P i" 5 r ^ f # 5 0 

»Mt«r«lfti-* - 4: *s-C# Sfc, 3 3 4 leftf S*fcttg-Ci*ffl© 

ALD I - TOFMSfflR»l«*!J3J:WaiJ3eS:fT5«S:RWi-a. 

MALD I - T O F M S i ae [: J: ^ m l£ tt & <n ? > '< t K <D & m ft ffi n & & % fc *b 
fl , ^y/^f 1 0 0 0 Dai«Stfi^^ftt5^S^fc5. 

£ r £ M J; 9 , &^^»K^j5 s $a*<t<5tfTi-So * ±5 . S tc %. , f t-^S^T/u^r/u 
s( ? u >y zf& s Z <D X o frfc * ft tz_'& \c s rt h !I;u*^S1S: y 7 

& , h y ^^^«^^>-^^«*D*»«»^*fflv^r5Bs^ssft7t^ >- ^ ^ 
oi»fft*Itff5, «»^ftttPII^^7r— •^««**^tT*>ft*fc», SJSf£ 

% hy^^y^ii^^Sf O^I^ff3o * <£> m > ^^VJtHSrMALDI-TO 
FMSffi^SRd: 1^ b N ft » 3 & ft 0 . 

r r T* , MALD I - TOFMSffl(D|flt W3t*t**W^JClS"CaS:»«*ftSdS 
, fc £ tf , ¥ a-CHCA (o-^7/-4-t Kp*^SSH . 2, 5 

-DHB (2, Ko+VftJlfi) . 2, 5-DHB*3±-VDHBs ( 5 - ^ h 

v- 1^ y ^ Bft ) <7> ffi 4*K HABA (2 - ( 4 - fc K d '> 7 x - yU 7 / ) ^ A # B£ ) 
„ 3-HPA (3-b:Kn^>>t: 0 =3y>^) , ^ J J — /i> % THAP (2, 4, 6-h 
5 t Ko^vrt , I A A (F7V^-3->fy F-yur^ , t° =a 

^Sf^B^^, StT«i:«»ai»t»lJlt*J<:i:f:J:9, S^SrMALDl-T 
OFMSSli:t^SSt7 htsi9i:t5:tttts 0 - <t 9 i" ft , 
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5 o 

ftiSW»f|.«:MA L D I - TOFMSSICt ^ hi, « JE S: *P L , fc ^ X. 3 3 
7 nm^IiU-f-3felrSSWl, MALDI-TOFMS##f£tT9o 

err-, ffit'ffli/^Si^ffSII-oiNtffl^i^P^fSo H l 6 li, «ft# 

1 00 2, ^g/S^1 004^(^^-ra»mi 00 3. ^BLfcKfi^WJ&Il 0 0 5", 
flffftlS^WffOftjft 1 0 0 6, ^ i &-^^^^ P ^^tTi-^^^^ilx."CV^ 0 m b <7> ;* 
^ 5/ -f £ & X , fi»«ria^Jl 0 0 7 ^}T9o * fc , »«1 002 ^e>ft«100 
6^-CC0^^_y^^ — «C(7)^^^ o 9- y 7 1 0 0 8 ± "C fr 0 I i d J T* t 5 a 

r. -e , ^stldKo^tto^^^n^y^tt, Jtftii o o so^fyro-stiiiTt 
-5 # S (£ M jC L T V> 5 o 

j£A ± , *f i^^«i(ci-5#i0^ifc o r *t & n j£ m 0*j ^ -e fo *9 , « /* s 

^^ltMn*SS ( zK # 9 * ) ^=p>f Ktt : FS:«ttLT»6ix5*?Lf B, IS # 
[ X X ] 

* H US WC tt * f y^i 0 0±ICH3 0lc*Lfe**^**l*81Srff!lL, If flli U 
. r.-"C, iE 1 1 2 , ^7^^fc(:J;98ofc|«Hf:, * fc . M^^A»ftS&3 

0 0 fcfl|jff*m8EK3 0 2 ^(7)^^ft«^^J: , 9#^^tLfc'7^^^--3 0 4 £ R *t fc . 

£ h \c , n r. -e > aW**KSrjK*st"fc»K««EB53 0 5 S:Bl*tfc o W3|sHeIi|xSB3 0 8 

ffl ^ fc 0 KfflAXB 3 0 0 i mUKftll 3 0 5 OBll 4 0 it m, ttffiSfU«K 3 0 2 
W In] i& g|S 3 0 8 <£> ipg ft; 8 0 Mm, SK & 1 1 2 <7) $t £ 4 0 0 n m £ Ufc 0 

13 lii, ^ ^ /u ^ — 3 o 4 <t Lt»itifctt«*i o 5 <d Tt^n^mum&z ^~rm 

-C #> 5 „ (g3 M m(Og|«(Dt(D^7 OOnmfyfttA/fiJ^ © flfr O M 4: 5fl <0 m Rft 
(il ymt*fc5o 

13 2 r* , *^ffiff'j^iitft^t^/Tt@ ( 5t ^ « a « « ) t*5o «K*5j:t;ajR 

y^l^ L fc K » E iR ffl ^ tt * *s it ix T * . 

***Wett* iif*8ifcfflv^5lttJ:9, KTi:a«t5DNA^i«-8(t 
H ft £ fT o fc o 

S)tfeit^*f:DNA (9. 6kbp) $r^tf* ^KiS AifiB 3 0 OC^Alt, 
B3 4i:DNA*r^tP**s«ixt^51f **Jti»*"ei*LfcHSr»t, 9 IF ^ «L 
SS:lfcLfcK:»lHliR» (SK) 3 0 8 HitD N AliStLt ^*v> 0 *fc, tttt*<oRimis 
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3 0 2 - 7K & 9L tl < < 5 . *^^^DNASr-&tpiS*J/«C7k«JffifK«KK3 0 5 ^ £ 3M> 

13 5lcx^y-;Uj5SISl 1 2 : ^ l: i 9 D N A^»»t5«f 

gt'lglfci^^to ^91f>*31ftll6UfcK»iaiR«fB'3 0 8lc:3:^y — # «£ ix T *3 
9 , K»|HliRffl3 0 8^aiEKtt, RffiaR 3 0 5 J: 0 fi^fc*, 

SixTi^fcDNAtt«jfett^«»Eli|R«3 0 8^fc*d»^K»Ia|iR«KaiP*iiSfe*HlUfc 
o * , K**DNA*»#{bLfc«, K»*ftj»U*«ES:S«SaR* 

£ i±-fc 0 * & , K»EliK«B&ttJQ«£Sfe*fflLfcDNAt;i^ h M J/^^^rS^^f ^ n ]) y 
h;l/iTL MALD I - tOFMS»ff^lTot 0 Z CD . D N A f: t 5 

J£A Jh ic ^ L fc i§ 9 . * H Jfi 0»J *3 ^ T fi , DNA^igl, 8ttSft* s PrffifeSffitt& 

js«^»e>*tfcr. t # « » -o # fc . 

EA Jt tt W L/c J: 9 lc # |g 0nc ± *x , ^^^(D^p^^c^^^SlbTK^iST'lEliRi-^S 

■ mtaasffcftftta: t*-e#s. * « m j: *x *j . <n&7£f&ft zmm ^tivt 
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Fig.3 Fi&4 

(a) 
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[07] 

Fig.7 



[ HI 8 ] 

Fig.8 



(a) 



(b) 



(c) 
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